In terms of an effective chiral theory of mesons it is shown quantitatively that in the limit of m q = 0, the masses of ρ, ω, K * (892), m φ , a 1 , f 1 (1286), K 1 (1400), and f 1 (1510) mesons originate from dynamical chiral symmetry breaking.
Eq.(129) of Ref. [5] ). The purpose of this letter is to illustrate that in the limit of m q = 0, the masses of spin-one mesons are resulted by dynamical chiral symmetry breaking and m ρ can be determined theoretically and is no longer an input. The introduction of the mass terms of the spin-1 mesons to the Lagrangian(Eq. (2)) is necessary. Otherwise, this theory cannot be well defined. For example, without these mass terms the mixing between the axial-vector meson and the corresponding pseudoscalar meson cannot be erased, the physical axial-vector and pseudoscalar fields cannot be defined. On the other hand, in the effective Lagrangian of meson fields derived from Eq.(2), except for the kinetic terms of the spin-1 mesons, the spin-1 fields only appear in the covariant derivatives(see Eq.(13) of Ref. [5] )
Because the a µ fields are in the anticommutator, a spontaneous symmetry breaking mechanism leads to the mass difference between the axial-vector and vector mesons. However, the vector fields are in the commutator, there is no way to generate a mass term for the vector meson in this theory. Therefore, the mass terms of spin-1 mesons must be introduced.
In QCD, in principle, the mass of the ρ meson should be determined by a dynamical equation of bound state. In this theory KSFR sum rule [6] 
can be taken as the equation used to determine m ρ . This sum rule is obtained by using PCAC and current algebra in the limit of p π → 0. g ρ is the coupling constant of ρ − γ and f ρππ is the coupling constant of ρ → ππ, which is defined in the limit of p π → 0. In Ref. [5] KSFR sum rule is satisfied numerically. On the other hand, this sum rule can be derived analytically from this theory. From Eq.(2) the currents are found to be
These currents observe current algebra. Without the quark mass term the Lagrangian(Eq. (2)) is global U(2) L ×U(2) R chiral symmetric and both the isovector axial-vector current are conserved. The mass term of the pion is generated from the quark mass term [7] 
where the quark propagator satisfies the equation [5] {γ · (i∂
Using the solution of Eq.(8) [5] and to the leading order in quark mass expansion, we obtain
where m 
Therefore, the KSFR sum rule can be derived from this theory in the same way as in Ref. [6] .
It is necessary to point out that due to the limit of p π → 0, the coupling constant f ρππ of Eq. (6) is defined in nonphysical region. However, KSFR sum rule agrees with data within 10%. This fact means that in the limit of p π → 0, f ρππ is very close to the physical one. The effective chiral theory [5] provides an explanation to this property of f ρππ . The expression of f ρππ determined in Ref. [5] (see Eq. (48) of [5] ) shows a weak dependence of f ρππ on the pion momentum (in the reasonable range of the coupling constant g, the contribution of the terms which are proportional to the pion momentum is less than about 10%). In Ref.
[5] g = 0.35 is chosen and
which is independent of p π . g ρ is determined to be [5] 
Substituting Eqs. (10),(11) into the KSFR sum rule it is found
Using Eq. (5), we obtain
Therefore, the mass of ρ meson is no longer an input and is determined by the parameter m of Eq.(2) completely. In the limit of m q = 0, there are only two parameters in the Lagrangian(Eq. (2)), which are cutoff Λ and m. Using Eq.(4), we obtain
In the limit of m q = 0, the mass of ρ meson originates from dynamical chiral symmetry breaking. Combining Eqs. (5), (13), we obtain
The mass of ρ meson is determined to be
It is only 2% away from the experimental value of 0.77GeV. The numerical value of m is slightly different from the one presented in Ref. [5] . The reason is that in Ref. [5] the physical value of m ρ is taken as input. In the limit of m q = 0(q = u, d, s), we should have
Therefore, in the limit of m q = 0, the masses of the four low lying vector mesons originate from dynamical chiral symmetry breaking. From Eqs. (4), (12), (13) it is found that
The pion decay constant is the result of dynamical chiral symmetry breaking too. Therefore, in the limit of m q → 0, the decay constants of the octet pseudoscalar mesons originate from dynamical chiral symmetry breaking. Using Eqs. (1), (14),and (18) we obtain
In Ref.
[5] the mass relations have been found
where m a is the mass of the meson a 1 (1260) and m f is the mass of the meson f 1 (1286). In this theory m ρ = m ω , the theory predicts m f = m a . Using Eq.(13), the mass relations(Eq. (20)) are rewritten as
where
2 determined in Ref. [5] . This relation is different from Weinberg's second sum rule [8] , as pointed in Ref. [9] , it is the result of Weinberg's first sum rule [8] and KSFR sum rule. On the other hand, the relation between m 2 a and the quark condensate is established by using Eq.(14)
In the limit of m q = 0, the masses of a 1 (1260) and f 1 (1286) are resulted in dynamical chiral symmetry breaking. Using g = 0.35, we obtain m f = m a = 1388MeV and the experimental data are m a = 1230 ± 40MeV and m f = 1282 ± 2MeV . The deviations are about 10%.
The mass relations have been obtained in Ref. [10] in which the theory is generalized to include the strange quark
Use of Eq.(13) leads to 
